The present study was carried out in the aim of comparing the floristic diversity, the areal richness and the structure of three lowland forest types of the former Province Orientale notably Rubi Télé in Buta territory, UMA in Ubundu territory and Wela in Aketi territory. This comparative study is a contribution to the improvement of knowledge on the influence of soil type and the remoteness of forest types on the floristic composition and distribution of species in the lowland forests of the former Province Orientale. To achieve this, an inventory of all trees with dbh ≥ 10 cm (all species combined) in 36 plots of 0.25 ha was performed. At the end of this floristic and structural study conducted in the forests, we counted a total of 1120 individuals distributed to 191 species in 40 families in these three different sites. The average basal area for these three sites is 25.40 m 2 ha -1 . In terms of group diversity, the ANOVA test showed no significant differences, because F = 1.844, p value is greater than 0.05, either 0.213. In terms of diametric structure, the chi-square was calculated Chi-square = 35.5599, df = 18, p value = 0.00803. The density for extrapolation (per hectare) with ANOVA the value for F = 7.91, p value = 0.0104 this shows that there was a significant difference.
INTRODUCTION
In the current situation in which human society seeks to develop from environmental resources, the major challenge is to know the place as well as the importance of terrestrial biodiversity in this environment. The environment is threatened following the search for the livelihoods of living beings, particularly man. Threats to biodiversity, including deforestation, environmental degradation and crop unification, have re-actualized the issue of the origin and maintenance of biodiversity (Carpentier 1999) .
In recent decades, deforestation and degradation of tropical rainforest have attracted considerable international attention. Therefore, the Rio Conference in 1992 called for the sustainable management of these forests as the most effective means of combating their accelerated degradation (CBD 2012) . These tropical forests host many species and are among the richest ecosystems on our planet (Omatoko et al. 2015 , Asimonyio et al. 2015a . The multiple interactions of species with each other and with their environment make these forests extremely complex ecosystems (Kambale et al. 2016a) . At the phytoecological level, the population of a region can be considered from two different points of view; either its floristic groupings (dynamism) or their structure (physiognomy) (Kambale et al. 2016b , Bajpai et al. 2017 . Plant formations are sensitive to local environmental conditions such as soil, topography, sunshine, humidity and it is generally observed that the composition and structure of an ecosystem vary from a location to another depending on the local values of these factors (Kambale et al. 2016c) . Despite this complexity, the ecological richness of tropical rainforests stimulates several topics of research in order to better understand its origins and the mechanisms of its maintenance in order to have a better conservation (Blanc et al. 2003) . The complexity of the forest structure observed at the scale of a station (floristic and three-dimensional structure) comes from a large number of plant species, their varied architecture and of the coexistence of different phases of development at a specific moment (Trichon 1997 ). This complexity is also explained by the lack of a non-mastery of all the keys of identification of the species on the field and this identification remains a puzzle in botany. The immense richness of tropical rainforests equals the complexity of their ecological mechanisms.
Tropical forests are exceptional reservoirs of biodiversity, as many researchers in the world have experienced. For several decades, they have been at the heart of international issues on climate change (Marquant et al. 2015) . The protection of biodiversity has become a major issue in forest policy but before getting there, it is imperative to know the composition of these ecosystems which deserves particular emphasis today for their valorization (Timilsina et al. 2007 , Sambare et al. 2011 , Bajpai et al. 2015 , Masens et al. 2017 . A very crucial step in the negotiation of carbon credit for the countries which still conserve their forests as a carbon sink.
The Democratic Republic of Congo (DRC) is a region that hosts enormous biodiversity and its forests are classified among the richest ecosystems on the planet. However, its forest is among the least studied ecosystems in Africa. With climate change, there is a risk of seeing the disappearance of several species that are bad or not yet known. Also, DRC has a great wealth of watercourses by its river that runs from South to North and from East to West, and its affluents including Itimbiri, Tshopo, Lindi, Aruwimi, Kwango and Kwilu rivers. In a botanical point of view, there are few studies conducted along these rivers in the country (CSB 2014) . From this, it is necessary to provide other researchers with information on the structure and floristic diversity of three forest types, including one along the large river in the province of Bas Uélé called ITIMBIRI. In addition, research in the Province Orientale in general and that of the Tshopo, in particular, are numerous, nevertheless, it would also be better to compare them with the forests of other parts of the Province Orientale still little known. Therefore, we tried to compare three forest types including UMA in the territory of Ubundu in Tshopo province, Rubi-Télé in the territory of Buta and Wela in Aketi territory, both in Bas-Uele province. It is in this context that a multidisciplinary team undertook a survey in Aketi, UMA and Wela in order to contribute to the better knowledge of the biodiversity of the former Province Orientale so that its biological resources might be known at the scientific level and this would help the policy-makers in decision-making. In order to spread its biological (forest) resources on a scientific level and this will help the decision-makers in decision-making. Due to the remoteness, soil types and ecological barriers including rivers between the three sites which are totally different in all aspects of the florule constitute the main topic of this study.
MATERIAL AND METHOD

Study area
This research was carried out in three sites of the former Province Orientale. The first site is located in Aketi territory in the village of Wela, Bas Uele province which has the following geographical coordinates: latitude 024° 01′35.1″ & longitude 03° 19′27.6″; Rubi-Télé 02° 19′072″ & 024° 58′36.8″ and so UMA 00° 33′15.2″ & 025° 55′46.2″. They are under the Equatorial climate of continental type (hot and humid).
Material
The biological material of this study was trees which were used for different measures.
Data collection
This study was conducted in the former Province Orientale and plots of 50 m × 50 m at each site was installed. All species having circumferences with a diameter at the height of 1.30 m (dbh) ≥ 10 cm were inventoried. In addition, the botanical flora and works of Tropical Africa along with updated taxonomic catalogs were used for species identification. Some control samples were kept in the collection room of the Biodiversity Surveillance Centre of the University of Kisangani.
Data treatment
The treatment of data which was focused on the floristic similarity between the three sites was assessed using Morisita-Horn's similarity indices. This index corresponds to the ratio of the probability that two individuals randomly selected from two samples belong to the same species. The BiodivR program automatically calculates the values of this index according to k. It varies from 0 to 1, two plant communities are different if MH tends towards 0 (either all values < 0.5) and identical if MH tends towards 1 (or all values ≥ 0.5; value close to 1).
Figure 1. Map of the study area.
Areal richness
This analysis indicates the number of species collected per area unit and it is one of the most common measures of biodiversity.
Indices of taxa importance values (IVI)
It is the sum of the relative density, relative dominance for a taxon (Nshimba 2008) . IVI = AD + RDom + RF Where: IVI is the index of importance values of taxa; AD: Absolute Density of taxa; RDom: Relative Dominance of Taxa, RF: Relative frequency.
Relative frequency
According to Curtis & McIntosh (1950) , the frequency of a species is equal to the number of occurrences of this species in the inventory area. The relative frequency of a species is equal to the quotient of frequency by the sum of frequencies of all species and multiplied by 100 (Nshimba 2008) .
Relative Frequency of a species =
Frequency of a species ∑ Frequency of all species × 100
(1)
The area-species curve It expresses the increase in the species number of species (Y axis) according to the increasing surface (X axis). The area-species curve helps to determine the minimum area to be inventoried.
Diversity indices
Diversity indices used in this study were the following: Shannon diversity Index (H'): indicates the species richness in a local ecosystem (Marcon 2015) .
Where, Ni: the total number of individuals of a given species (i ranging from 1 to ∑), ∑: the total number of species and N: the total number of individuals. It has to be noted that when H '= 0 i.e. all individuals in a population belong to the same species.
Piélou's equitability (EQ):
It is the ratio of the diversity of a population or sample and the number N of species present. It expresses the regularity, the equitable distribution of individuals within the plots.
Simpson diversity index Simpson diversity index (D) allowed from the abundance data to analyze local biological diversity of different vegetal communities studied.
This index measures the probability that two randomly selected individuals belong to the same species:
Where, Ni: the number of individuals of a given species, N: the total number of individuals.
This index will have a value of 0 to indicate the maximum diversity, and a value of 1 indicates the minimum diversity. In order to obtain "more intuitive" values, the Simpson diversity index represented by 1-D may be preferred, the maximum diversity maximum being represented by the value 1, and the minimum diversity by the value 0. It should be noted that this diversity index gives more weight to abundant species than to rare species. Adding rare species to a sample hardly changes the value of the diversity index.
Data analysis
Following floristic parameters analyzed were: abundance of species and family, indices of diversity and rarespecies curve. For the structural parameters, the terrial area variability and diametric structure were used. ANOVA test was used for the data that we had. These parameters were calculated using PAST version 2.17 and R version 3.4.0 softwares respectively.
RESULTS AND DISCUSSION
Floristic composition
A total of 1120 individuals distributed in 191 species and 40 families in these different sites was inventoried. The average basal area of these sites was of 25.40 m 2 ha -1
. In Wela, 346 individuals gathered into 72 species and distributed in 30 families were inventoried while in Rubi-Télé, a total of 451 individuals grouped into 79 species and 29 families were listed and in UMA a total of 323 individuals was grouped into 59 species distributed into 24 families.
Significance value indices of species (IVI)
The significance index value of species of different sites are presented in the figures below.
1. Significance value index of Wela specie For Wela species, the significance value index is presented in figure 2 below. From the figure above, it can be observed that following species characterize Wela flora namely: Gilbertiodendron dewevrei (De Wild.) J.Léonard, Pseudospondias microcarpa (A. Rich.) Engl., Diospyros boala L., Pancovia harmisiana Gilg., Strombosia grandiflora Hook. f. ex Benth, Desplatsia dewevrei (De Wild. & Th. Dur.) Burret, Treculia africana Decne, Nauclea diderrichii Merr., Panda oleosa P. and Ceiba pentandra (L.) Gaertn.
Significance value index of Rubi-Télé species
The significance value index of Rubi-Télé species is presented in figure 3 . 
Significance value index of UMA species
The significance value index of UMA species is presented in figure 4 . 
Area-species curve
The area-species curve expresses the increase in the number of species according to the increasing surface. It is often established to show the increase in the number of species with increasing surface area sampled. The figure 6 shows the area-species curve for selected three forests. From the figure, it is clearly shown that the three sites are diversified though Rubi Télé is more diversified than the two other. Considering the trend of the curve, it is shown that the number of species increase with the sampled area for each site i.e. there is a probability to have new species for all the sites if an inventory was performed in a large area even when the number of plots is enlarged.
Similarity between communities
The similarity between communities is given in the table 1. From this table, it is shown that Rubi-Télé is similar to UMA and Wela. This is due to the to environmental conditions, soil as well as the topography of UMA
Diametric structure
The density of the three sites is presented in the figure 7. The plots of Rubi Télé have a high density versus to UMA. It is important to note that environmental factors play a predominant role in this aspect. The two sites Rubi-Télé and UMA were located on land whereas Wela was located on the hydromorphic ground along the river called Itimbiri which stands out in diversity compared to other sites. 
Distribution of species in diametric classes
The distribution of species following the diametric classes is presented in the figure 8. From the figure, it can be observed that among the 10 diametric classes, the one ranging between 10 and 19 cm has a high number of individuals while other sites have fewer individuals. There was no statistical significance concerning the diversity of communities because the F value is higher than the p value. Regarding the density of extrapolation (per ha), there was a significance difference because the p value was less than 0.5.
Factorial Correspondence Analysis
1. The classification The factorial correspondence Analysis for different species is given in the figure 9. It emerges from this figure that the three communities are not different and have common species for each group, it has to be observed that the grouping of Wela has no common species with a long distance between the two other groups, But also the group of Wela was along the Itimbiri river while UMA was on a firm ground where the water does not influence the distribution of species. The identified plant communities share many species in common. From a deterministic point of view, this situation may be associated with low environmental heterogeneity. This hypothesis is however not validated in most tropical forests (Kouob 2009 ).
The dendrogram displaying the hierarchical classification of the three vegetal communities is shown in figure 10 . The classification of the surveys on the basis of the similarity index makes it possible to observe from 20% of similarity, three groups have been split. This classification reveals Wela's restriction to Rubi Télé and UMA. Initially the idea was to observe Rubi Télé and Wela grouped together because they are two sites located in the same axis but the above figure shows the contrary for Rubi Télé becomes a neighbor of UMA, it is up to us to report that these groups had a trend of a mono dominance, it is not really real mixed forests unlike Wela which shows its heterogeneity very advanced and away from these two groups.
DISCUSSION
Plant diversity and ecosystem functioning
In Tropical rainforests, the great diversity of plants generally requires that inventories can be limited according to the problem and the type of vegetation. In this study, the analyses focused on the floristic and structural diversity of three groups. To achieve this goal, data were collected in plots of 50 m × 50 m. Therefore, the results of this study may be different from those obtained in other surveys of different sizes and shapes. The number of individuals identified for the specificity or attributed to a morphospecies depends on the experience of the botanist who conducted the inventory, the time spent on taxonomic analyzes and the collection of herbarium samples (Parmentier et al. 2007 ).
The richness of temperate forests ranges between 15 and 25 species, that of dry tropical forests between 50 and 60, it reaches about 150 species in tropical rainforests and 250 species in equatorial forests where the dry season is non-existent (Gentry 1992) and the current results are in the same range because 191 species were identified in the different plots used in this study. The diversity of the elements of a community is a key concept which is vital for the analysis.
The concept of diversity has two aspects namely: the number of element categories, the number of distinct taxa, then we talk about specific diversity for species and generic diversity for genera, and on the other hand, the regularity, which is the way in which individuals are divided among different taxa categories (Marion et al. 2003) . Of the total of 90 families surveyed, 80 families were recognized in the dry land forest, 67 in the periodically flooded forest and 64 other families in the swamp forest. The Euphorbiaceae, Rubiaceae, and Caesalpiniaceae families had higher specific and generic diversity compared to others. Sonke (1998) reported that the compiled floristic data from three surveys showed the dominance of Rubiaceae (37%) and Fabaceae (16.7%), followed by Apocynaceae and Euphorbiaceae with 11.1% each. As for the weighted spectrum of the flora, a preponderance of Ochnaceae (28.9%) and Rubiaceae (26.3%) was noted. They were followed by Bignoniaceae (10.5%), Euphorbiaceae (6.9%) and Achariaceae (6%). For the current work, two plots were settled consecutively on the mainland and the other one was along the Itimbiri river. The finding of the current study is different from this author quoted above. Kouob (2009) reported that the classification of the surveys on the basis of the Sorensen similarity index makes it possible to observe from 40% of similarity, 2 groups of 34 and 32 surveys, as well as 4 marginal surveys. From 45% of similarity, the 34 western records of the RBD (FO) form 3 subgroups, while the 32 eastern records of the RBD (FE) form 2 subgroups. This classification revealed the restriction of Distemonanthus benthamianus Baill., Dacryodes buettneri (Engl.) H.J.Lam and Dichostemma glaucescens Pierre in the western groups (FO) of the RBD, and Scorodophleus zenkeri Harms, Afrostyrax lepidophyllus Mildbr., Pausinystalia macroceras (K.Schum.) Pierre in the eastern groups of the RBD (FE). Kambale (2016b,c) , Nshimba (2008) and Sonke (1998) reported that its Sorrensen similarity coefficients ranged between 0 and 1 in his research on three different sites located at the Mbiye Island. The UPGMA method (Unweighted pair group median average) gives equal weight to each point in each forest. By presenting his results in a dendrogram, the above authors found that the presence of certain species is limited in certain types of forests. The floristic distances are small in these three sites, but these results show a good classification in the ordination of heterogeneity in the contact zone. In the present work, the classification of the statements on the basis of the index of similarity allows the observation of 20% of similarity of the three groups studied. This classification reveals Wela's restriction to Rubi Télé and UMA.
CONCLUSION
The floristic characterization of three groups of which two on land and one on the hydromorphic ground (along the Itimbiri river) shows a richness as well as a similarity between them. It is worth pointing out that UMA is more similar to Rubi télé than Wela and it is hoped that it is due to environmental factors but also to the edaphic factors.
It was found that the two plant formation has in common the most species. A significant part of this diversity to Rubi-Télé reveals such a strong heterogeneity of species which demonstrates the presence of a good nonenthropized mature forest than Wela. To this end, the solutions currently envisaged for the conservation of tropical rainforests, in particular, the establishment of biological reserves, sustainable forestry, the restoration of degraded forests or the creation of forest plantations, require a deepening of knowledge of the ecology and dynamics of regeneration of tree species in ecosystems.
